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introduction
In most countries, job security provisions were set up with the aim of protecting workers against economic fluctuations. However, economic theory and empirical evidence suggest that restrictions on firing workers decrease job creation and job destruction flows, reduce the speed at which employment adjusts to shocks, and increase the incidence of long-term unemployment. 1 Thus, even when some workers may benefit from these provisions, others, less fortunate, may be hurt.
Restricted inflows to employment and long-term unemployment will affect some workers more than others depending on the characteristics of workers and the design of job security policy. In this paper, we explore and test a mechanism by which job security may bias employment against young workers and in favor of older ones. Our mechanism is based on the explicit link between severance pay and tenure found in most countries in which job security is mandatory. As severance pay increases with tenure, and tenure tends to increase with age, older workers become more costly to dismiss than younger ones. If wages and other labor costs do not adjust accordingly, negative shocks may result in a disproportionate share of layoffs among young workers. Therefore, by reducing hiring rates and increasing youth layoff rates, tenure-based job security may result in lower young-to-older-workers employment rates.
We are not the first examining the effect of job security on youth employment. Across a panel of OECD countries, Lazear (1990) finds some evidence that young-to-older-workers employment rates are negatively associated with job security provisions. Yet, his results are not robust to alternative econometric specifications. Nickell (1997) finds some additional support for a prime-age 1 At the theoretical level see, among others, Bertola (1990) , Hamermesh (1993) and Nickell (1986) for a partial equilibrium analysis and Hopenhayn and Rogerson (1993) for a general equilibrium analysis of the impact of job security on employment and turnover. At the empirical level, see Anderson (1993) , Grubb and Wells (1993) , Hamermesh (1995) , Hamermesh and Pfann (1996a) , Hamermesh and Pfann (1996b) , and Nickell (1997) . employment bias in high job security countries. Bertola, Blau, and Kahn (2002) find that job security increases the unemployment rate of young workers relative to other groups. More recently, Kahn (2007) finds that higher job security (as measured by the OECD) increases the relative incidence of joblessness for women, immigrants and young workers as well as the relative incidence of temporary employment among these groups. In these studies, higher unemployment or lower relative employment for the youth is expected because job security reduces hiring, which should particularly affect the youth. Most rely on cross country differences in job security to identify its effects.
In this paper we take a different route. We develop our main argument in the context of a simple model and then we test its predictions using the remarkable time-variability experienced by the Chilean labor legislation. Chile constitutes an ideal social laboratory in which to test the impact of job security for a variety of reasons: First, during the period 1960-1998, Chile went through six labor market reforms, evolving from a situation of dismissal-at-will to a highly regulated labor market by OECD standards. 2 By relying on this time-variability and using the wealth of information contained in cross-section data, we reduce the scope for omitted variable bias. Second, the Chilean labor market reforms have involved shifts in the relative costs of dismissing short versus long-tenure workers, which provides the variability required to test the mechanisms developed in the theoretical model. Third, job security provisions in Chile are very similar to the ones observed in many OECD and Latin American countries. This implies that these results can offer valuable lessons for other countries. Lastly, Chile has a large formal sector by Latin American standards, which facilitates the task of measuring the impact of regulations on labor market performance. This study also fills a gap in the literature, since relative to OECD countries, there are few studies analyzing the effects of employment protection in developing countries. 3 We use the wage and employment information regarding male workers contained in 39 consecutive household surveys spanning the period 1960-1998, and find a substantially different impact of job security across young, middle-age, and older workers. As predicted by our model, an increase in job security leads to a decline in the wage employment-to-population rates of young workers. In contrast, we do not find such a decline in young self-employment (where job security regulations do not apply) or in the wage-employment rates of older workers. The effect on the wage-employment rates of young workers is high; a 100% increase in severance-pay is associated with a contemporaneous 1.6 percentage point decline in youth employment-to-population rates and a 1.3 percentage point decline in participation rates. After 10 years, the estimated decline in employment surpasses 15 percentage points. This decline is mostly absorbed by a fall in participation, with little or no effect, on youth unemployment rates.
We then explore the channels by which job security alters the age-composition of employment. We distinguish between a "barrier-to-entry'' effect and the relative firing cost mechanism developed in this paper. Our findings strongly suggest 2 See Heckman and Pagés (2004). 3 Important exceptions are the studies analyzing the effects of job security in India. See for example Fallon and Lucas (1991) , Fallon and Lucas (1993) , Besley and Burgess (2004), Dutta Roy (2004) , and Ahsan and Pagés (2007) . that job security affects young employment rates through its link to tenure. We obtain this conclusion out of two separate findings. First, as suggested by our model, young and older female workers are less affected by job security than their male counterparts. Second, youth employment rates for male workers are more sensitive to relative than to absolute firing costs.
Finally, we provide results for the overall sample. Our findings suggest that job security provisions do not have a significant effect on total employment, participation or unemployment rates.
The rest of the paper is organized as follows: In Section 2, we develop a partial equilibrium model to assess the impact of tenure-based job security on firms' hiring and firing decisions. In Section 3, we discuss labor reforms in Chile and build a summary index of labor legislation. In addition, we describe the data, the empirical methodology, and present our empirical results. Finally, in Section 4, we conclude.
the model
In this section we present a simple model to analyze firms' firing and hiring decisions in environments where mandated severance pay increases with a worker's tenure at a firm.
We assume a continuum of firms operating with a technology that has constant returns to scale and uses labor as the only factor of production. Each worker has a per-period productivity equal to θ i where the subscript i identifies whether the economy is in a good (i = g) or a bad (i = b) state and ρ is the probability that the economy remains in a given state in the following period. Consequently, we assume that θ g > θ b .
In this economy, workers have a finite working life that lasts a total of three periods, after which they retire from the labor market. The timing of firms' decisions is as follows: In each period, and depending on θ i , firms decide how many new workers to hire and how many of the existing workers to keep. For simplicity, we assume that firms only hire among workers that are at the beginning of their working careers; older workers that have lost their jobs or never found one, remain unemployed or leave the labor force.
In the event of a dismissal, firms have to pay a severance penalty that increases with a worker's tenure at the firm. The mandated schedule is as follows: After one period, the severance pay is F, which increases to αF, α > 1 after two periods at the firm. After three periods, the worker retires at zero cost.
Given these assumptions, the expected value of continuing a match with a worker that has been j periods at the firm, given state θ i , (SW ji ) is:
where E i SW ji is the expected future value of a match conditional on θ i , β denotes the discount rate and w is the wage, where w g b ∈[ , ] θ θ . In this model, wages are given and, for simplicity, assumed to be constant across a worker's life and across states. 4 Expression (1) indicates that the value of continuing a match with a worker that has been at firm for two years (from now on a two-period worker) is the maximum between what an employer obtains if the worker remains employed and what the firm has to pay if the worker is dismissed. If the per-period productivity is given to be θ i , the continuation value of a worker is below the threshold given by the firing cost, the match is terminated and SW 2i = -αF. Condition (2) is equivalent to condition (1), however the threshold for workers that have been at a firm for only one period (one-period workers) is lower, reflecting their lower firing costs. Our last assumption is that hiring a worker implies a cost that depends on how tight is the labor market. In periods of low unemployment, it requires more time and effort to fill a vacancy. Let H (U) be the cost of hiring a worker depending on the state of the labor market and let ′ < H (.) 0. This assumption ensures that if SW 0i > 0, new jobs are created until the value of hiring a new worker is driven to zero. 5 That is:
In this simple set up, a firm operates "units'' of production, namely workers, as long as the expected value of the unit is larger than the value of shutting the unit down. Future higher costs of dismissals are internalized because they tend to reduce the expected value of keeping a worker, therefore making it more likely that the worker is fired at present. Our next question is, given bad times, which workers are more likely to be dismissed first? 2.1. Which workers are more likely to be fired? Proposition 1. Given a severance pay schedule with slope α, there is a value ρ* such that: i) For values of 1 > ≥ * ρ ρ , one-period workers will be more likely to be dismissed than two-period workers; ii) For values of 0 < < * ρ ρ , two-period workers will be more likely to be fired; and iii) ρ* is increasing in θ g -w and decreasing in α.
Proof: See Appendix A.
Why does the likelihood of dismissing a one-period or a two-period worker depends on the persistency of a shock? Assume that a firm falls into a bad state and the persistency of the shock is expected to be large (that is, ρ is close to 1). Given this state of affairs, existing workers are not good investments since the employer is likely to incur many periods of losses before emerging into a 4 Assuming that wages and productivity increase over a worker's life would not alter our results as long as wages increase in direct relation to productivity. In the same manner, assuming w w g b > , but not so much as to imply lower employment in good states, would not alter our results but add an extra notation to the model.
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The assumption that hiring costs depends on market tightness is found in matching models, such like Mortensen and Pissarides (1997). good state. Moreover, young workers are worse investments than older ones since old workers will retire sooner at no cost for the firm. In this case, firms will dismiss young workers first. As the probability of remaining in a bad state declines, young workers become more attractive because they might become good values in the future. An employer then, will be more likely to cash loses with an old worker and keep the option value with a younger one. Moreover, the likelihood that young workers are dismissed first increases with the slope of the severance pay-tenure profile.
In the following subsection we use this simple model to assess the impact of a labor codes reform on firms' optimal hiring and firing decisions. Studies like Bertola (1990) and others, analyze the impact of altering severance payments on hiring and firing decisions when severance pay does not vary by tenure. Their predictions are well-known: lower job security leads to more workers hired in good times and more workers fired in bad times, with undetermined effects on average employment. In this paper we perform a different exercise: We analyze the impact of a change in the slope at which severance pay increases with tenure. Thus, the continuation value of one-period workers decreases after the change in policy since a bad state of nature leads to higher future firing costs for these workers. It is clear then, that one-period workers would be more likely to be dismissed, while more tenured workers will be less likely to be fired after an increase in α. Therefore, an increase in the slope at which severance pay increase over time does not affect all workers in the same manner. In particular, more tenured workers will benefit by an increasing severance pay profile. An opposite type of reform, that is, one that reduces the slope of the severance pay profile, would induce an increase in new hirings and a First-in First out (FIFO) firing policy.
impact of a labor reform

higher exogenous turnover and labor reforms
Assume that certain workers have higher quit rates than others and that this characteristic is unrelated to job security policy. We denote the quit rate as 1 -q and assume the existence of two groups of workers h = m, f, for whichf m < . The corollary of proposition (2) is that the impact of a higher α will be stronger for the group with lower exogenous turnover rates. In order to see this, it is useful to write
= β ρ and Thus, an increase in the rate at which severance pay increases with tenure implies a higher decline in the continuation value of the workers with lower quit rates. Consequently, workers in group m would have a lower probability of being hired and a higher probability of being laid off after one period than workers in group f. We will make use of this distinction later in our empirical work.
It is easy to see that the predictions of this model hold in the case that workers may potentially remain more periods at the firm. Assume a severance pay profile tF, where t is tenure at the firm, and assume that workers can obtain payments up to a maximum SF. Assume further that a policy change takes the form of reducing the maximum, say to ′ < S S . Those workers whose continuation values prior to the policy change were above -SF, but below − ′ S F , can be affected by the reform. Out of this group, firms would start firing from the more tenured workers since, in the context of this model, they have less periods to go until retirement. This is because the impact of present and future lower dismissal costs in increasing the continuation value of a worker is lower for workers that are closer to retirement age, and higher for those who have more years ahead. Therefore, less tenured workers benefit more from the reduction in dismissal costs, and their expected continuation value (after the change in policy) will increase with the potential horizon at the firm making them less likely to be pushed over the threshold.
The above discussion relies on wages not adjusting to the existence of or changes in severance pay legislation. Lazear (1990) shows that wages can offset the effect of state-mandated severance pay as long as firms are able to charge a fee to workers upon starting a job. Yet, as he also states, the presence of borrowing constrains or lack of trust is likely to limit the extent of such transfers, and therefore the extent at which wages can adjust to fully compensate for mandated pay. Consequently, it is expected that changes in the severance pay legislation will result in changes in employment allocations.
labor market reforms in chile
In recent years, a substantial body of literature has examined the effects of employment protection on employment and unemployment rates. The large majority of these studies focus on developed countries, with few studies examining the impact of job security provisions in developing countries. 6 Yet, most Latin American countries experience higher rates of protection than any industrial country (Heckman and Pagés, 2004) . These high rates of protection combined with significant changes in labor codes imply that Latin American countries offer excellent laboratories in which to test the impact of these provisions. In this study we turn to Chile to examine the impact of job security on the age-composition of employment.
an index of labor legislation
As in many other Latin American countries, Chilean labor codes were modeled after those existing in the countries of the South of Europe. Therefore, it is not surprising that (as occurs in Spain, Italy, France or Greece) Chilean codes favored full-time, permanent employment over other part-time or more temporary contractual relationships. Since its inception in 1966, labor laws mandated that in the case of a firm-initiated separation, a worker had to be compensated with a payment equivalent to one month's pay per year of work at the firm. However, throughout the years, the law was modified in a number of ways altering the maximum amount that a worker could receive or the instances under which a worker could be dismissed without severance pay. Table 1 summarizes the changes in legislation that took place in the 1960-1998 period, focusing on (i) advance-notice periods, (ii) the amount of compensation in case of justified dismissal, (iii) the amount of compensation in case of unjustified dismissal, (iv) whether financial or economic needs of the firm where just cause for dismissal and finally, (v) to which workers the reforms applied.
One of the most interesting aspects of the Chilean experience is that in a span of 39 years, Chile has gone from a situation of dismissal at will (up to 1966) to a very rigid labor market by OECD standards. In assessing the cost of dismissing a worker, two factors are especially relevant. The first one is the severance pay profile. Over the years, the existence of different caps in the maximum severance pay has substantially changed the cost of dismissing high versus low tenure workers. Whereas in 1966, to dismiss a worker with 20 years of tenure implied a severance pay equivalent to 20 months of pay, this amount was reduced to 5 months in 1984, and raised back to 11 months in 1990.
The second determinant of the cost is related to the labor codes definition of justified dismissal as well as the position of labor courts as mediators between firms and workers. For example, in the period from 1966 to 1981, a dismissal originated by economic difficulties of a firm was considered justified and no compensation had to be awarded. Yet, it was also the firm's responsibility to prove the economic causality. In practice, workers would appeal and take the case to courts. It would then be up to a judge to decide whether severance payments had to be awarded. Casual observation and conversations with labor judges indicate that in the period 1966-1973 the majority of cases were ruled in favor of workers (Romaguera, Echeverría, and González (2007) ). In such cases, 6 A few exceptions are Rama (1995) and Heckman and Pagés (2004) who use a cross-country sample of developing and developed countries to study this issue. See also Fallon and Lucas (1993) . a firm could choose between paying a compensation (plus any wages foregone during the legal process) or reinstate the worker. After the 1973 military coup, there was a de-facto liberalization and it was much easier to dismiss a worker at no cost. Our goal is to elaborate a synthetic index that measures the relative rigidity of Chilean codes over the years. This is not an easy task since dismissal costs are not given by a number, but instead by a profile that changes with a worker's tenure. It is therefore necessary to come up with synthetic measures that summarize the shape of the schedule and are sensitive to changes in upper limits, since that is the margin that suffered more changes and that is the most relevant for our exercise. Another difficulty comes from the fact that an important part of the cost is related to whether firms end up paying any compensation or not, depending on the outcome of the judiciary process.
Our approach is to compute an index combining information on notice periods, compensation for dismissal, the likelihood that a firms' difficulties be considered as justified cause of dismissal, and the severance pay that is due in that event. The formula to compute the cost of job security in period t is the following:
where δ is the probability of remaining in a job, δ i-1 (1 -δ) is the probability of dismissal after i periods at the firm and β is the annual discount factor. In addition, b denotes the cost of advance notice, a is the probability that the economic difficulties of a firm are considered a justified cause of dismissal,
is the mandated severance pay in such event to a worker that has been i years at the firm, and finally, SP t i uc + denotes the payment to be awarded to a worker with tenure i in case of unjustified dismissal.
The constructed index measures the expected cost, at the time the worker is hired, of dismissing a worker in the future. The advantage of this measure is that it captures the whole profile of severance pay. The assumption is that firms evaluate future costs based on current labor law. Higher values of the index indicate periods of relative high job security, whereas lower values characterize periods in which dismissals were less expensive.
Based on the legal information summarized in Table 1 we feed the parameters summarized in Table 2 into the index formula. The schedule of the severance pay is clearly stated in the labor codes and therefore could be readily used in our formula. In contrast, the probability that a dismissal was considered justified or not is difficult to determine. We performed educated guesses based on two pieces of information: (1) whether a firms' economic difficulties are considered a justified cause for dismissal according to the labor codes and (2) information on the stand of labor courts in each period.
Regarding the turnover rate we assumed that in absence of job security, average Chilean turnover rates would be similar to turnover rates in the United States. This choice was based on the fact that the probability of dismissal is itself affected by severance pay legislation, and that turnover information prior to the inception of the Chilean labor codes is difficult to obtain. We use Davis and Haltinwanger (1992) estimate that U.S. job destruction rates average 12% a year. We also assume that the maximum tenure at a firm is 25 years. Finally, we compute the discount rate based on the fact that Chilean real interest rates averaged 8.4% during the 1960-1998 period. The resulting index series is plotted in Figure 1 .
The index exhibits a maximum during the 1966-1973 period and a minimum during 1981 to 1984. After 1985, and especially after 1990, job security increased 
Notes to Table 2 : To compute β we use the fact that the average real interest from 1960-1998 was 8.4%. To compute δ we assume that the average Chilean turnover rate without employment protection would be similar to the US one. According to Davis and Haltinwanger (1992) again but to levels below those attained during [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] . The fact that the index is not monotonically increasing or decreasing is helpful in identifying its potential impact on employment or other labor market variables.
empirical Strategy
In our empirical estimates we use the period 1960-1998 for a number of reasons. First, since that 1998, there have not been any changes in severance pay. In addition, at least since the year 2000, there has been an ongoing policy debate on labor reform, without much real reform. The anticipation of reforms, however, could have changed employment dynamics in ways difficult to predict since during the discussion it was not clear whether reforms would end up reducing or increasing job security. Finally, in 2001 the parliament approved a new unemployment insurance law based on a mixed scheme of individual saving accounts and some subsidies from the government. No country has implemented an unemployment insurance system with such design and therefore the effects of this new law on the employment rates across age groups are hard to predict and control for.
We use data obtained from 39 consecutive household surveys to construct annual time series on employment, unemployment, participation rates and a wage index during the period 1960-1998. The data was collected by the University of Chile. These are comparable and representative annual surveys for the metropolitan area of Santiago designed to monitor labor market conditions in the capital area. Each survey contains individual and labor market information covering between 10,000 and 16,000 people and 3,700 and 5,400 labor force participants. During this period, the Grand Santiago area was home of about one third of Chile's total population, and a higher proportion of GDP. 7 In our model, job security affects the age-composition of employment because severance pay is linked to tenure and tenure is related to age. Complementary information obtained from the CASEN National Household Surveys indicates that average tenure is monotonically increasing in age both for women and men, although mean tenure for women increases at a slower rate (See Figure 2 plotting mean tenure by age for women and men). 8, 9 We split the University of Chile Household data into three age groups; young (15-25 years old workers), middle-age (ages 26-50), and older workers (51-65) and construct employment, participation and unemployment series for each age group and gender. Complementary data from the 1987 CASEN national surveys indicate that our age split offers a good approximation of expected time at the firm and expected dismissal costs for each age group (see Figure 3 for the distribution of tenure of male workers by age group). In 1987, for instance, approximately 70% of male workers 15-25 years old had been less than 2 years in their current job. This proportion was only 35% among male workers 26-50, and 20% among male older workers (51-65).
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The use of metropolitan instead of national data may introduce some biases induced by migration flows following policy changes. Yet, the magnitude of the bias is likely to be small since inflows and outflows will tend to offset each other. We further split employment data between self-employment, in which regulations do not hold, and wage-employment, in which regulations may or may not hold. The University of Chile surveys do not contain information on whether wage workers hold formal or informal jobs. Although, this is a serious shortcoming, data from the CASEN Household Survey indicates that about 70% of wage workers are formal. Therefore if regulations are to have any effect, this effect should be reflected in the wage-employment series. Table 3 provides summary statistics for our data. Approximately 45% of the population 15-25 years old was employed (40% in the wage-employment sector and 5% in the self-employment sector). Employment-to-population rates averaged 89% for prime-age workers and 67% among the older age group. Unemployment rates for the overall male population averaged 10%, but this number was much higher for the young (18%). Mean wages increased with age, whereas female participation, employment rates and wages were much lower for women than for men. Figure 3 highlights that even when mean tenure and age are positively correlated, workers of different tenures coexist within each age group. Thus, in going from our tenure-based model to our age-based empirical exercise, direct parallelisms with the three theoretical tenure groups cannot be drawn. First, while in the theoretical model, the young workers group had only new entrants, the 15-25 empirical group will also include workers that have been more than one period at the firm. According to our model, for sufficiently persistent shocks these workers are the most likely to be dismissed during a bad period. Thus, one implication of our model is that the employment rates of young workers are likely to decrease after a labor market reform that increases severance pay for high-tenure workers. This is due to the confluence of two effects working in the same direction: (i) Increased job security for high-tenure workers reduces the continuation value of young workers making them more likely to be dismissed during bad times, and (ii), increased job security reduces hiring rates, which, as shown in Figure 3 , are especially relevant for young workers. Thus, the expected sign on index is negative for the young workers group.
Regarding the prime-age and the 50-65 age group, our model implies a different response to a labor market reform. In particular, a labor market reform that increases job security for high-tenure workers should decrease dismissals among prime-age and older workers. In addition, although higher job security will tend to reduce hiring rates, since new entries are not as relevant in these age groups, an increase in job security may well increase prime-age and older workers employment rates. Thus, the sign on index can be either positive or negative, but is expected to be larger for the older group.
The employment series by age group plotted in Figure 4 seems to confirm these predictions. The shaded areas correspond to periods in which labor legislation was stricter, whereas the light areas correspond to times of lower job security. Whereas wage-employment rates for young workers fell abruptly from 1966 to 1973, employment rates for prime-age workers and older workers increased during this period. In the same manner, from 1985 onwards, and corresponding with a period of sustained growth, employment rates for all groups tended to increase, however, employment rates for older and middle-age groups increased at a much faster rate. The evolution of the young-to-old wage-employment rate is even more telling ( Figure 5) ; the proportion of young workers (adjusted by population) fell in both periods of high job security and increased in the period 1973-1985, which was characterized by a relative flexibilization of the labor market. We now provide a more formal test of differences in behavior across age groups. First, we test the implications of our model by assessing whether employment, unemployment, and participation rates exhibit an age-specific response that corresponds to what is predicted by our model. We focus our study on male workers because we expect a stronger impact of job security on these workers. Second, we examine the channels by which job security may alter the age-composition of employment. We do so in two alternative ways: firstly, we assess whether the age-response to labor reforms is different for women than for men as predicted by our model. Secondly, we elaborate a more direct measure of the relative costs of dismissal for high and low tenure workers and examine whether this relative cost is related to young and old workers employment rates. Finally, we assess the impact of labor reforms on overall employment, unemployment, and participation rates in Chile. 
FIGURE 4 WAGE-EMPLOYMENT TO POPULATION RATES MALES FIGURE 5 YOUNG-TO-OLD WAGE-EMPLOYMENT-TO-POPULATION RATES
age-Specific response to Job Security provisions
In this section, we examine whether employment, participation, and unemployment rates exhibit a differential response, by age group, to labor market reforms. To do so, we estimate the following error correction specification: and where Y jt represents, depending on the specification, employment, wage-employment, self-employment or participation as a percentage of total population, as well as unemployment (as % of total labor force) for age group j in period t. This specification allows for inertia in the adjustment of variables to their longrun equilibrium levels. If, for example, Y Y jt jt * − − 1 is positive, the desired rate, Y jt * is larger than the last period's rate and the endogenous variable increases by a fraction of this deviation. The larger is λ j , the faster the speed of adjustment of the variables. Aggregation over units with different adjustment costs may lead to further lags of the endogenous variable. We therefore allow for these additional lags and test whether their inclusion is rejected by the data.
We posit that the long-run equilibrium rates of employment, participation and unemployment depend on Gross Domestic Product (GDP) growth, age-specific real wage growth and on the level of employment regulations. The inclusion of wages and GDP in growth rates rather than in levels is justified by our definition of the endogenous variable as a ratio that can only vary between zero and one. This choice is also justified by the presence of unit roots in Y jt and the fact that none of the Y jt variables were cointegrated with GDP or wages in levels. The coefficient B 3j denotes the long-term elasticity of age-specific employment, unemployment or participation to changes in job security. Age specific real wages were constructed out of the same University of Chile survey data that was used to construct the employment, unemployment and participation series and are deflated by the Consumer Price Index, CPI. The wage series measure changes in real hourly earnings of male workers employed full-time in the wage-employment sector. The GDP series was obtained from the World Bank Development Indicators and the CPI data from the Statistical Bulletin of the Central Bank of Chile (see Table 3 for summary statistics of the variables).
Prior to estimating expressions (eq1) and (eq2) we pretest the time series for their order of cointegration performing an augmented Dickey-Fuller (AdF) test for all the variables used in this study both in levels and first differences. In all cases, we assume three lags and a non-zero intercept. The results summarized in Table 4 suggest that almost all variables are integrated of order one, I(1), that is, they contain a unit root in levels but their first differences are stationary. Although it is well known that unit root test have low power, the possible existence of unit roots requires being careful with the estimation procedure. The ECM described above will be well specified if Y jt * is cointegrated with Y jt-1 . In order for this to be the case there must exist at least one cointegration vector β such that the linear combination Y Y jt jt − * + 1 β is stationary. Table 5 reports the results of performing the Johansen Test for the cointegration of Y jt-1 and Y jt * . We reject the hypothesis of no-cointegration for all the employment, unemployment and participation variables used in this study since in all cases, there is at least one cointegration relation (CR). Therefore, the ECM is well defined and can be estimated once expression (eq2) is substituted in expression (eq1). Table 4: (1) All regressions included three lags and intercept (**) The hypothesis of unit root is rejected at the 5% level. (*) The hypothesis of unit root is rejected at the 10 % level A source of concern is endogeneity, which comes from the inclusion of endogenous lagged variables and wages in the specification. In the case of the lagged endogenous variable, endogeneity is an issue if there is serial correlation in the error term. To minimize this problem we test for serial correlation in all our specifications. In presence of the lagged endogenous variables the DurbinWatson statistic (DW) is likely to be biased towards finding no autocorrelation, therefore we also provide critical values for the Breusch-Godfrey serial correlation test. In some cases the null hypothesis of serial correlation is rejected, in which case we re-estimate the specification including additional lags of the endogenous and forcing variables. With this change, the null hypothesis of no serial correlation is not rejected in all cases. To deal with the endogeneity of wages, we lag them one period. Given that the null hypothesis of no serial correlation is not rejected, lagged wages are a predetermined variable not correlated with the contemporaneous error term.
Our specification includes wages to ensure that the impact of exogenous changes in the price of labor of different groups of workers are not confounded with the effects of job security. This implies that all our estimates hold wages constant and in particular, that we are not considering the possibility that the costs of firing is absorbed via changes in wages, as suggested by Gruber (1997) . However, in a related paper (Montenegro and Pagés, 2004) we find little evidence that in Chile wages adjust to changes in job security. Table 5 : Johansen cointegration tests assume that there is no deterministic trend in data and three lags interval.
Results for Workers 15-25 Years Old
The first set of estimates corresponds to the group of workers 15-25 years old. The results are summarized in Table 6 . Column (1) confirms that an increase in job security measured by index reduces employment rates for young workers. Moreover, our results indicate that this effect is entirely due to a decline in wage-employment rates. The decline in employment that can be attributed to a change in job security is large. Consider, for example, the 1966 reform. In that year a new law increased the rigidity of the labor code. Our legislation index captures this reform with a 200% increase over its value in 1965. Column 2 implies that within a year, youth employment-to-population rates would have declined by approximately 3 percentage points. The long run elasticity of job security is -0.25, that is, a 100% increase in job security would wipe out 25 percent of the youth employment relative to the working age population. Nonetheless, some caution should be exercised in interpreting the LR response as several econometric problems, common when dealing with relatively small samples, were encountered. While Johansen test indicated that employment was cointegrated to the forcing variables, Dickey-Fuller test on the residuals of the cointegration relation indicated that it was not. This possible lack of cointegration means that the coefficient on Y t-1 is not different from zero (since it contains a unit root). Therefore, the coefficient on the legislation index can be interpreted as permanently affecting the change in the endogenous variable in the context of our short period sample.
The estimates in column (3) suggest that self-employment rates are not affected by changes in job security provisions. This differential response of wage and self-employment indicates that our legislation variable is not capturing contemporaneous environmental changes, such like changes in schooling policy that may also affect employment. 10 It also suggests that, in the face of reduced wage-employment opportunities, self-employment is not an option for young workers. These results confirm the findings of Maloney (1996) suggesting that workers without capital or know-how are less likely to move to self-employment.
Instead, and perhaps because there is no unemployment insurance in Chile, column (4) and (5) indicate that a decline in wage-employment is compensated by a reduction in youth participation rates, without any significant effects on unemployment. Thus, our results imply that employment protection is detrimental for young workers, yet a researcher that only analyzed youth unemployment rates would not capture this effect. The last two rows in Table 5 report tests on residual autocorrelation. In all cases, the null hypothesis of no autocorrelation is not rejected. 10 Since there have been substantial changes in secondary schooling policies and enrollment rates we conducted various additional test to ensure that changes in schooling were not biasing our results. First, we re-estimated the specifications reported in Table 6 with a subsample of people 18-25 years old for whom the expansion in primary and secondary education should have had a lower impact on employment rates. The results obtained with this age group were very similar to the ones reported here. Second, and in order to control for slow and gradual changes in education enrollment, we estimated our model including time trends. Again, the results did not change.
Results for Prime-Age Workers (26-50 Years Old)
The results for workers in this age group are summarized in Table 7 . In this case, the specification used for young workers was rejected according to the Breusch-Godfrey test. To correct this problem, we included two lags of the endogenous variable in all specifications. In addition, in the specifications for wage and total employment we included two lags of GDP and wage growth. Once these variables are included, we cannot reject the hypothesis of no serial correlation.
Our results indicate a substantial difference in the impact of job protection for prime-age workers. In particular, the coefficient on the index in total and wage employment indicates a positive, albeit not statistically significant, effect of job protection on employment. These results coincide with Nickell (1997) findings that higher job protection has a positive but not significant impact on prime-age employment. The lack of impact is not surprising since an increase in job protection affects differently high and low tenure workers within this age group. Whereas, low tenure workers will be more likely to be dismissed in recessions, high tenure workers will be less likely to be so. The resulting balance of these two effects offsets lower hirings in expansions. Table 6 : All dependent variables with the exception of unemployment rates are measured as % of working age population and in first differences. Standard errors reported in parenthesis. In addition to the variables reported in this table, all specifications include ∆Y(t-1) as a regressor. T*R2 reports the critical value of the Breusch-Godfrey Serial Correlation Test. In parenthesis, the probability of no-autocorrelation.
Columns (3), (4) and (5) indicate that the low response of employment rates to labor market reforms is matched by a comparatively low response in participation and unemployment rates.
Results for Older Workers (51-65 Years Old)
Results for workers 51-65 years old are summarized in Table 8 . As in the prime-age case, the specification includes two lags of the endogenous variable and, for the employment and wage employment specifications, two lags of GDP and wage growth to insure no serial correlation of the error term. In this case, the impact of job security has the same sign as for prime-age workers but, as expected, the coefficient is larger in magnitude. In particular, the coefficient on index is now positive and statistically significant for total employment indicating that an increase in job security increases overall employment rates for older workers. The size of the coefficient suggests a large change: A 100% increase in the index variable is associated with a 2.9% short run increase in pre-retirement age employment rates. In the long run, the effects of such and increase are much bigger, as we estimate a long run elasticity of 14 %. Estimates for wage and self-employment confirm that both types of employment increase with higher job security, albeit wage employment increases more. It is unclear why self-employment increases with job security. Perhaps, severance pay provides Table 7 : All dependent variables with the exception of unemployment rates are measured as % of working age population and in first differences. Standard errors reported in parenthesis.
In addition to the variables reported in this table, all specifications include ∆Y(t-1) as a regressor.
T*R2 reports the critical value of the Breusch-Godfrey Serial Correlation Test. In parenthesis, the probability of no-autocorrelation. the start-up capital necessary to move into self-employment. Finally, columns (4) and (5) suggest that older workers participation rates increase in periods of increased job security (although the coefficient is not statistically significant at conventional levels) while unemployment rates for older workers decline.
The results presented in Tables 6-8 are robust to the introduction of time trends and further lags of the endogenous and exogenous variables. In addition, differences in coefficients between young and older workers are not due to differences in the empirical specification used for the two groups. 11 Our results are also robust to the inclusion of the index variable without the logarithm and to alternative definitions of the regulation variable. In particular, we constructed an alternative index that measures the cost of dismissing a worker with 20 years of tenure along the different policy regimes. 12 The results using this variable are very similar to the ones reported here. Overall, our findings suggest that older workers are the ones that benefit the most from job security provisions. Instead, 11 We re-estimated our results for young workers using the same empirical specifications we use for older ones (that is, including further lags of exogenous and endogenous variables). The results did not change. 12 See the next section for a description of this alternative index. Table 8 : All dependent variables with the exception of unemployment rates are measured as % of working age population and in first differences. Standard errors reported in parenthesis. In addition to the variables reported in this table, all specifications include two lags of the endogenous variable. In addition, in the specifications for total and wage employment two additional lags of GDP and wage growth were included to correct for residual autocorrelation. T*R2 reports the critical value of the Breusch-Godfrey Serial Correlation Test. In parenthesis, the probability of no-autocorrelation.
younger workers bear the burden of increased job security because they endure lower hirings and a disproportionate share of firings in recessions.
barrier-to-entry or relative costs?
The results obtained in the former section indicate that job security alters the age-composition of employment. In this section we investigate the source of this bias. Two alternative explanations can be proposed: The first explanation states that by reducing job creation, job security reduces the employment prospects of those entering in the labor market. We call this explanation ''barrier-to-entry'' effect and was first suggested by Lazear (1990) . The second explanation is related to the relative cost of dismissing young versus old workers and has been fledged out in our theoretical section.
We rely on two different procedures to discriminate against these two explanations. We first compare the results for two groups of workers with different expected turnover rates and second, we use a direct measure of relative firing costs to test its impact on male youth employment rates.
Gender-Age-Specific Response to Labor Reforms
If job security affects young workers by reducing hires and slowing down entry in the labor market then young women and young men should be similarly affected by a change in regulations. Instead, if the mechanism is the link between severance pay and tenure, section 2.3 suggest a differential response between women and men. Thus, under the hypothesis that women have higher exogenous quitting rates (as suggested by their relatively lower tenure given a certain age), expectations of future cost may induce employers to prefer hiring women rather than men. However, as women and men become older, men acquire more tenure. This implies that in the face of an adverse economic shock, employers may tend to dismiss women first because their relative lower cost of dismissal. In terms of our empirical specifications, the model predicts that regulations will have a smaller effect on the age structure of employment for women than for men. This is because in the context of our model, again under the critical assumption of higher exogenous turnover rates for women--tenure-based job security creates a larger negative effect on youth male employment and a larger positive effect on older male employment rates than for their female counterparts. Table 9 reports the results of estimating our empirical model, defined by expressions (eq1) and (eq2), for women 15-25, 26-50, and 51-65 (columns 1-3) , with the same specifications used for males in each group. As predicted by our model, job security, as measured by index, has a smaller effect on young females than on males. The coefficient is about one third of the one estimated for men and it is not statistically significant. In addition, and as predicted by the model, the effect of job security on females 51 to 65 is lower than for males of in the same age group.
Could these differences be the result of higher informality rates among women than among men, and therefore a lower effect of labor regulations in the female labor market? We found that the CASEN surveys for 1987 and 1996 reveal very similar levels of formalization across gender. For example, in 1996, 69 .47% of all employed men and 71.67% of all employed women had a regular indefinite contract. Overall, we interpret these differential effects by gender as an important piece of evidence for the type of effects implied by our theoretical model.
Relative versus Absolute Firing Costs
Our estimates indicate a differential response by age groups to changes in job security provisions. Our model predicts that the bulk of these differences should arise from the relative cost of dismissal across age groups. In this subsection, we test this prediction constructing measures of relative and absolute dismissal costs.
The overall profile of severance pay measured by index can be decomposed into the relative cost of dismissing long versus short tenure workers, namely α, and the cost of dismissing workers in the latter age group, namely F. We proxy F with the cost of dismissing a worker after two years of tenure (index2). In addition, we proxy α with the relative cost of dismissing a worker after twenty (index20) and two years (index2) at a firm. 13 That is, (1)- (3) are identical to the ones presented in tables 6-8 (col. 2). T*R2 reports the critical value of the BreuschGodfrey Serial Correlation Test. In parenthesis, the probability of no-autocorrelation.
Figure 6 presents these indices and Table 10 reports the results of re-estimating our error correcting model substituting log(index) for log(index2) and "log (index20)" -log(index2). Since there is substantial correlation between these two measures the coefficients are now estimated with larger standard errors. Nonetheless, this exercise yields some interesting results. As predicted by our model, increasing the relative cost of dismissing older workers leads to a decline in youth total and wage employment-to-population rates. In contrast, an increase in index2 , has a much smaller (and less statistically significant) effect on youth total employment and wage employment rates. These results suggest that an increase in absolute severance pay, keeping the tenure slope constant, reduces both firings and hiring rates. Instead, an increase in the relative cost reduces hiring while increasing firing rates.
Summarizing, higher job security, in the form of higher relative costs of dismissing short versus long-tenure workers, increases firing and reduces hiring rates for the youth. The resulting effect is a decline in youth employment rates in favor of higher employment rates for older workers. The composition of employment is biased towards older workers. It is unclear, however, whether this effect results in lower overall employment and higher total unemployment rates. The following and last section of this paper examines this question.
results for the overall sample
In this section we provide results for the overall sample (males, 15-65 years old). This exercise is relevant for at least two reasons: First, when evaluating the impact of a policy, the overall impact is as important as its composition effects. Second, since most of the literature examines the impact of job security on overall employment and unemployment rates, it is useful to determine whether our measured impact coincides with the results obtained in other individual country or cross-country studies. Table 11 summarizes our results for the overall sample of males. Judging from the coefficient on index, an impact on overall job security has a negative (albeit, not statistically significant) impact on overall wage employment and a positive and not statistically significant impact on self employment rates. In addition, we find that employment security provisions have a negative (but not significant) effect on participation and unemployment. These findings suggest that job security provisions affect the composition but not the average level of employment or unemployment.
Columns (2) and (4) however, suggest that the lack of effect is due to conflicting signs on index2 and index20/index2. Whereas an increase in the cost of dismissing short tenure workers has a positive, but not statistically significant, effect on overall wage employment, an increase in the relative cost of dismissal reduces overall employment rates. In the same manner, when we split the severance pay measure into relative and absolute costs we find that increased absolute job security reduces unemployment, whereas higher relative costs tend to increase it (not reported).
Overall, our estimates for absolute firing costs (F), confirm the theoretical findings of Bertola (1990) that a flat rate (i.e. not linked to tenure) would have opposite effects on hiring and firing that will tend to offset each other. In contrast, changes in the relative cost of dismissing short versus long-tenure workers have a substantial negative effect on total employment. This effect is driven by the decline in the youth wage-employment-to-population rate, not compensated by Table 10 : All dependent variables with the exception of unemployment rates are measured as % of working age population and in first differences. Standard errors reported in parenthesis. In addition to the variables reported in this table, all specifications include a constant, Y(t-1) , GDP growth, Real Wage growth and ∆Y(t-1) as regressors. T*R2 reports the critical value of the BreuschGodfrey Serial Correlation Test. In parenthesis, the probability of no-autocorrelation. neither higher self-employment rates nor by higher employment rates of the older sections of the labor force.
conclusion
In this paper, we show that job security biases employment in favor of middle-age and older workers. We also show that this bias is rooted in the lower cost of dismissing young workers relative to older ones. Our results suggest that job security provisions affect the composition but not the aggregate level of employment or unemployment. 
Tot. Emp.
Wage Emp.
SelfEmp.
Part.
Unem. Table 11 : All dependent variables with the exception of unemployment rates are measured as % of working age population and in first differences. Standard errors reported in parenthesis. In addition to the variables reported in this table, all specifications include two lags of the endogenous variable. In addition, in the specifications for total and wage employment two additional lags of GDP and wage growth were included to correct for residual autocorrelation. T*R2 reports the critical value of the Breusch-Godfrey Serial Correlation Test. In parenthesis, the probability of no-autocorrelation.
We believe these results have two important implications for the design of future labor market reforms.
First, labor market reforms will have important redistributive effects. In anticipation of such redistribution, some groups may try to block the process of reforms. Thus, while young workers could benefit from the measure, they are less likely to vote or to organize themselves in order to support the reforms. In contrast, middle-age and older workers are more likely to be unionized or to exert pressure on policy-makers to block any attempt of reform that undermines their status in the labor market. Indeed, this relative higher political power may explain why job security provisions are tied to tenure in almost all OECD and Latin American countries.
Second, our results give support for reforms aimed at reducing the link between severance pay and tenure. This effect could be achieved by: mandating a flat severance pay; reducing the maximum amount a worker can receive as severance pay; or reducing the rate at which severance pay increases with tenure. Such reforms would bring an expansion in youth employment rates. However, they could come at a cost of lower older workers employment rates. Since in many countries, retirement incentives have already pushed many older workers into retirement, reforms like the ones described above may require additional policies to bring older workers back to work. 
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